Rapid Molecular Profiling of Myeloproliferative Neoplasms Using Targeted Exon Resequencing of 86 Genes Involved in JAK-STAT Signaling and Epigenetic Regulation.
Myeloproliferative neoplasms (MPNs) are a heterogeneous group of blood disorders characterized by excess production of mature blood cells and an increased risk of late transformation to acute myeloid leukemia or primary myelofibrosis. Approximately 15% of MPN cases do not carry mutations in JAK2, CALR, or MPL and are thus often referred to as triple-negative cases. These are caused by a diverse set of rare mutations in cytokine receptors, JAK-STAT signaling pathway components, or epigenetic modifiers. In addition, some cases diagnosed as MPN are reactive rather than clonal disorders, so a negative result from a genetic screen can be informative. To obtain a comprehensive rapid molecular diagnosis for most MPNs, we developed an assay to detect genetic mutations (single nucleotide variants and/or small insertions/deletions) in 86 genes using targeted exon resequencing (AmpliSeq) and a bench-top semiconductor machine (Ion Torrent Personal Genome Machine). Our assay reliably detects well characterized mutations in JAK2, CALR, and MPL, but also rarer mutations in ASXL1, TET2, SH2B3, and other genes. Some of these mutations are novel. We find multiple mutations in advanced cases, suggesting co-operation between Janus kinase-STAT pathway mutations and epigenetic mutations in disease progression. This assay can be used to follow molecular progression, clonal heterogeneity, and drug resistance in MPNs.